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Materials and Methods
Animal collection and maintenance
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Flow-through respirometry
56?B5 5H@5B9=5>D1D9?> 9>49F94E1<C G5B5 C5<53D54 1D B1>
4?= 6B?= D85 @?@E<1D9?> 1>4 @<1354 9> 9>49F94E1< G5<<C
?6 1 =93B?@<1D5 3?>D19>9>7 =?9CD C?9< +85I G5B5 >?
<?>75B 654 2ED ?D85BG9C5 =19>D19>54 9> D85 C1=5 =1>>5B
1C D85 C?EB35 @?@E<1D9?> '><I 9>D5B=?<D 14E<DC G5B5
38?C5> 1C D85 3ED93<5C ?6 9C?@?4C 1B5 >?D93512<I C?6D 6?B
C5F5B1< 8?EBC 16D5B =?<D9>7 .1B2EB7 
 .5 ?2C5BF54
D81D 9C?@?4C D81D G5B5 13D9F5<I =?<D9>7 ?B 814 :ECD 69>
9C854 =?<D9>7 <?CD G1D5B C? B1@94<I D81D D85I G5B5 C55> D?
C8B9F5< 16D5B ?><I C5F5B1< =9>ED5C 9> D85 45C9331D9>7 3?>
49D9?>C ?6 D85 B5C@9B?=5D5B +? 1F?94 D5CD9>7 9C?@?4C D81D
G5B5 =?<D9>7 ?><I D8?C5 G9D8 41B; 69B=<I 1DD13854
3ED93<5CG5B5EC549>D855H@5B9=5>DC
6D5B  8 ?6 9C?<1D9?> =5D12?<93 B1D5C 1>4 G1D5B<?CC
B1D5C G5B5 =51CEB54 EC9>7 6<?GD8B?E78 B5C@9B?=5DBI
6D5B 259>7 6B554 ?6 1DD13854 C?9< 9>49F94E1<C G5B5
G597854 ?> 1> 1>1<ID931< 21<1>35 1>4 @<1354 9>  =<
7<1CC1<E=9>E= 381=25BC G8938 G5B5 D85> @<1354 9> 1
*12<5 *ICD5=C GGGC12<5CIC3?= +) B5C@9B?=5D5B
=19>D19>54 1D  O M )1D5C ?6 31B2?> 49?H945 B5<51C5
1>4 G1D5B <?CC G5B5 =51CEB54 G9D8 1 $9?B GGG<93?B
3?= $! 9>6B1B54 ' 1>4 G1D5B F1@?B C5>C?B 9B
G1C C3BE2254 ?6 ' E@CDB51= ?6 D85 71C 1>1<IJ5B EC9>7
1 3?==5B391< C?49E= 8I4B?H945 12C?B25>D C31B9D5N
+8?=1C *395>D9693 GGGD8?=1CC393?=	9>45H:C@ 1>4
?6 G1D5B F1@?B EC9>7 1>8I4B?EC 31<39E= CE<61D5 9B 6<?G
G1C =19>D19>54 1D 

 =<	=9> 6?B D85 

 =9> =51CEB5
=5>D @5B9?4 1D1 G5B5 3?<<53D54 1>4 1>1<IJ54 EC9>7
1D131> - C?6DG1B5 *12<5 *ICD5=C .1D5B<?CC B1D5C
G5B5 45D5B=9>54 6?B  9>49F94E1<C 2ED 2531EC5 ?6 1
D538>931< @B?2<5= =5D12?<93 B1D5C G5B5 45D5B=9>54 6?B
?><I
1>9=1<C
Armadillidium vulgare 81C 255> C8?G> D? CEBF9F5 <?CC ?6
 ?6 9DC 2?4I G5978D 96 79F5> D85 ?@@?BDE>9DI D? D1;5
E@ G1D5B 1719> AE93;<I #E5>5>  .9D8 D89C 9>
=9>4 9>49F94E1<C G5B5 9==5491D5<I B5DEB>54 D? D859B
=?9CD G5<<C D? B53?F5B 6B?= 45C9331D9?> CDB5CC 9=@?C54
4EB9>7 D85 B5C@9B1D9?> =51CEB5=5>DC .5 EC54 D85 C1=5
9>49F94E1<C 6?B B5C@9B?=5DBI E>45B 3?>7<?21D54 1>4 6B55
3?>49D9?>C G9D8 D85 ?B45B ?6 =51CEB5=5>D B1>4?=9J54
1=?>7 9C?@?4C ?>7<?21D9?> G1C 13895F54 2I GB1@@9>7
C@539=5>C 9> C?6D  == ?BD8?4?>D93 BE225B 21>4C 
!>D5B>1D9?>1< 1>141 D81D G5B5 ;>?DD54 35>DB1<<I D? B5
4E35 D859B 491=5D5B 97EB5  +G? B5C@9B1D?BI =51CEB5
=5>DC G5B5 @5B6?B=54 G9D8 1  8B 9>D5BF1< 25DG55>
D85= +89C @5B9?4 25DG55> 45C9331D9?> DB91<C @B?F54 CE669
395>D 1C ?><I D8B55 9C?@?4C 4954 25DG55> DB91<C G89<5
D8?C5 D81D <9F54 9>3B51C54 D859B 2?4I G5978D 2I 1> 1F5B
175 ?6 
 4>5I  1<C? >?D54 D81D DG? C@5395C ?6
Armadillidium 6B5AE5>D<I 719>54 213; =?B5 G5978D 9> C1D
EB1D9>78E=949DID81>D85I814<?CD4EB9>745C9331D9?>
Water loss at known humidity
!> 1 C53?>4 5H@5B9=5>D 9C?@?4C G5B5 B1>4?=<I C5<53D54
1>4 9C?<1D54 E>45B D85 C1=5 3?>49D9?>C EC54 6?B 6<?G
D8B?E78 B5C@9B?=5DBI !C?@?4C G5B5 85<4 9> =?9CD
Figure 1. An isopod subjected to forced conglobation by a dental rubber band.
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Table 1. Percent relative humidity produced at 18 ± 1°C
when an excess of a water-soluble salt is contained within an
enclosed space (Wexler 1992).
Compound RH (± 2%)
NaOH 6.0
CaCl2 32.1
Mg(NO3)2 53.8
KI 70.2
NaCl 75.4
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Results
Water-loss rates measured using flow-
through respirometry
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Table 2. Repeated measures ANCOVA for water-loss rates
from A. vulgare. Order refers to the order in which respiro-
metry measurements were performed.
Factor SS df MS F P
Intercept 3.038 1 3.04 33.743 <0.0001
Initial Mass 3.96 1 3.96 44.026 <0.0001
Sex 0.43 1 0.43 4.781 <0.0001
Order 0.044 1 0.044 0.489 0.49
Sex*Order 0.28 1 0.28 3.069 0.093
Error 2.16 24 0.09
Repeat 0.09 1 0.092 2.131 0.16
Repeat*Initial Mass 0.28 1 0.28 6.574 0.017
Repeat*Sex 0.017 1 0.017 0.396 0.054
Repeat*Order 0.078 1 0.078 1.799 0.19
Repeat*Sex*Order 0.21 1 0.21 4.927 0.036
Error 1.04 24 0.043
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"?EB>1<?6!>C53D*395>35-?<KBD93<5 Figure 2. Rates of water loss from male and female A. vulgare in free and conglobated states. Symbols: Closed, free; open, conglob-
ated; circles, females; triangles, males.
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Table 3. Repeated measures ANCOVA for CO2 release
from A. vulgare. Order refers to the order in which respiro-
metry measurements were performed.
Factor SS df MS F p
Intercept 0.342 1 0.34 0.04 0.84
Initial Mass 283.91 1 283.91 33.28 <0.0001
Sex 10.23 1 10.23 1.199 0.29
Order 121.84 1 121.84 14.28 0.002
Sex*Order 6.152 1 6.152 0.721 0.41
Error 127.96 15 8.53
Repeat 26.11 1 26.11 5.507 0.03
Repeat*Initial Mass 96.07 1 96.07 20.27 0.0004
Repeat*Sex 20.5 1 20.5 4.32 0.05
Repeat*Order 9.1 1 9.1 1.92 0.19
Repeat*Sex*Order 92.83 1 92.83 19.58 0.0005
Error 71.11 15 4.74
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"?EB>1<?6!>C53D*395>35-?<KBD93<5 Figure 3. Rates of CO2 release in male and female A. vulgare in free and conglobated states. Symbols: Closed, free; open, conglob-
ated; circles, females; triangles, males.
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